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INTR@DWUJCTION

Posttraumaticstressdisorder(PTSDis one of the most prevalentand disabling

psychiatricconditionsin United States(US)warfighters Thed ! G 9{I (Ad3R & ¢ U

was a Phase 2 efficacy and safety trial of Tonmya® or TNX102 SL
(cyclobenzapringdClsublingualablets)in participantswho experiencedndex
traumasduring military serviced & Y A fefatédt NH Hufing20021or later.
TNX102 SLis a patented sublingualtablet formulation designedfor bedtime
administration and rapid transmucosalabsorption, which bypassedirst-pass
metabolismand has desirableparent and major metabolite pharmacokinetic
profiles The active ingredient, cyclobenzaprineHCI, has potent 5-HT,,, a;-
adrenergic,and H;-histaminergicreceptor antagonismand is hypothesizedto
improve global symptoms of PTSDthrough therapeutic effects on sleep
disturbanceand hyperarousalTheUSFoodand DrugAdministration(FDAhas
grantedBreakthroughlherapydesignationfor TNX102 SLfor the treatment of
PTSD The retrospective analysesherein examine treatment responseand
remissionto TNX102 SLin military-related PTSD

Tonmyahas been conditionally acceptedby the FDAas the proposedtrade
namefor TNX102 SL(cyclobenzaprinéiClsublinguatablets) for PTSD

METHHODS

Thed ! G 9l (&d3wads & multicenter, double-blind, placebecontrolled, 12-
week Phase?2 study conducted at 24 US sites Participants meeting the
diagnosisof PTSDassessedyy the ClinicianAdministeredPTSbcalefor DSM
5 (CAPS), were randomizedin a 2:2:1 ratio to Placebo,TNXx102SL2.8 mg,or
TNX102SL5.6 mg. Eligibleparticipantshadto meetthe following criteria:
Inclusions malesand females ages18-65; PTSODSMS5 Criterion A trauma(s)
incurredduring military servicesince9/11/2001; baselinetotal CAP$ scorex
29; free of antidepressantsk 2 months free of or washed off of other
psychotropics not participating in a traumafocused psychotherapyduring
studyor within one month prior.

Exclusions severe suicide risk; substanceuse disorders within 6 months
lifetime bipolar 1 or 2, psychotic, obsessivecompulsive, or antisocial
personalitydisorders

The primary efficacy endpoint was mean changefrom baseline (MCFB)in
CAPS scorebetweenTNX102 SLand Placebcat Week12 usingmixedmodel
repeated measures (MMRM) analysis Key secondary endpoints included
Clinical Global Impressiomimprovement (CGll), Sheehan Disability Scale
(SDS)PROMISleepDisturbancg SD)

Table 1. Patient Demographics and Characteristics

U TheCAPS Arousal& Reactivityclusterwassignificantlyimprovedfor the 5.6

mg dose,aswere globalmeasuresandwork and socialdomainson the SDS

The CAPS sleepdisturbanceitem (E5) was significantlymore improved in

the TNX102 SL5.6 mg arm over Placeboearly by Week2, and maintainedat

4, 8 & 12\Weeks The2.8 mgarmwassignificantlymore improvedat Week4 .

U TheCAPS exaggeratedstartle item (E4) wassignificantlymore improvedfor
the 5.6 mgarmoverPlacebaat Week12 but not for the 2.8 mgarm.

U The most commonly reported adverse event was the administration site
reactionof oral hypoaesthesidtongue numbness)whichwasneverrated as
severe Systemicadverseeventsthat were higher than Placebo, consistent
with marketed cyclobenzaprine orally ingested products, included

somnolence, dry mouth, headache, and sedation (Table 2). Despite
marginallyincreasedrates of these systemicAEsin the TNX102 SL5.6 mg
arm, 84%were completers,andnonediscontinueddueto AE

e 2. Adverse Event stredted group)a

Placebo TNX102 SL 2.8 mg TNX102 SL 5.6 mg
(N=94)* (N=93)* (N=50)*

Systemic Adverse Events

Somnolence 6.4% 11.8% 16.0%

Dry Mouth 10.6% 4.3% 16.0%

Headache 4.3% 5.4% 12.0%

Insomnia 8.5% 7.5% 6.0%

Sedation 1.1% 2.2% 12.0%

Hypoaesthesia orél 2.1% 38.7% 36.0%

Paraesthesia 3.2% 16.1% 4.0%

Glossodynia 1.1% 3.2% 6.0%

W Placebo TNX102SL 5.6 mg
N=92 N=90 N=49
Females, no. (%) 6 (6.5%) 6 (6.7%) 4 (8.2%)
Avg age, yrs. (SD) 32.0(6.5) 34.5 (8.3) 34.8 (9.0)
Active DutyReservists/Veterans 8/4/79 9/5/71 5/7/37
Avg time sincérauma, yrs. (SD) 7.1 (3.6) 7.3 (3.3) 6.2 (3.3)
Combat index trauma, no. (%) 74 (80.4%) 77 (85.6%) 46 (93.8%)
Avg deploymentg¢SD) 2.2 (1.84) 2.3 (2.15) 2.6 (2.1)
Baseline CAPSScores (SD) 39.5(7.7) 39.5 (8.0) 39.3(8.1)
BaselineMADRS Scores (SD) 17.3 (6.53) 17.6 (5.18) 16.1 (5.54)
RESULSTS

Of 245 participantsrandomized,231 were includedin the modified intent-to-
treat (mITT)efficacypopulation Trialcompletionratesfor mIT Twere: 73%for
Placebg 79%for TNX102S12.8 mg; 84%for TNX102SL5.6 mg. Demographic
andclinicalcharacteristicavere similarbetweengroups(Tablel).

PrimaryanalysisTNX102 SL2.8 mgdid not separatefrom Placeboat Week12
(p=0.259, NS) The TNX102 SL5.6 mg showeda strong trend for difference
from Placeboin MCFBin CAPS (p=0.053 NS effect size$.36). Sensitivity
analyseghat correct for missingdata were significantfor the comparisonof

TNX102 SL5.6 mg and Placebo MMRM with Multiple Imputation, p=0.031;

MMRM with HybridLast/Baselin®bservationCarriedForward,p=0.037.

#Oral hypoaesthesia (tongue numbness) was most common AE, generally transient (<60 minutes), and rated mild in

and moderate in 11% on TNX2 SL; *Safety Population (N=237)

Improvement i SteepQuiality ascPotential Mediator of
Treatment Response:

Recoveryin PTSDinvolves new learning processes,e.g. extinction learning
Consolidationof extinction, in which short term memory of extinctionlearning
Is consolidatedinto longterm memory,occursduring sleep,with rolesfor both
slow wave and rapid eye movementsleepin the process Thusrestoration of
the quality of critical sleep stageswith TNX102 SL may be permissiveto
consolidationof extinction memory, allowing normal recoveryfrom the effects
of traumatic stressors over several weeks In AtEase,the PROMISSIleep
Disturbance(SD)scale(version8a) wasadministeredon Weeks4, 8 and 12. To
better understandthe relationshipbetween early treatment responsein sleep
and improvementin overall PTSDsymptomsat Week 12, a linear regression
analysisexaminedthe relationshipbetween changein PROMISSDT-scoresat
Week 4 and changein PTSDseverity by Week 12 in completersin the three
treatment groups Toavoidco-linearity effectsbetweenthe two variables Week
12 CAPS total changefrom baselinewithout the sleepitem (E5) wasused The
regressiomrmodelincludedtreatment, sleep,andtreatment by sleepinteraction

As seenin Figuresla-d, Week 4 sleepimprovementand Week 12 treatment
responsewere not related amongPlacebagparticipants(Figurela); whereas for
TNX102 SL2.8 mg there was a trend for a positive relationship (Figure 1b).
Consistentwith the hypothesisthat the PTSDresponsefrom TNX102 SLis
mediated by its direct effects on sleep quality, the strongest evidence of
correlation for the two variableswas seenin the TNXx102 SL5.6 mg group
(Figurelc). Combiningthe two TNX102 SLgroupsprovidedthe most statistical
power, showingthe higheststatisticalsignificancgFigureld). Thus,early sleep
responseat Week4 canreasonablybe usedto predict Week12 improvementin
PTSBeverityin TNX102 SL5.6 mg-treated participants,but not in Placebo
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Figures 1ad: Sleep Mediation of PTSD Treatment
Response-Week 4 Sleep Change v. Week 12 CAH
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CAPS, CliniciarAdministered PTSD Scale for DS¥6, CAPSsleep item; pv, P
value; Wk, week

Assessmentof CAPS Entry Threshold To compare the
AtEasepopulation with prior studies, we retrospectively
imputed a CAPSor DSMIV (iCAPSV)for eachLJl NJi A O
baselineusingthe 17 commonitems and multiplying by 2.
Themeans(SD)of the ICAPSV for Placebo,TNX102SL2.8
mg, and TNX102 SL5.6 mg were 69.4 (13.7), 70.1 (13.5),
and69.9 (15.2), respectivelyAndthe primaryanalysis

B

performed on the entire sampleusingcalculatediCAPS8V MCFBscoreswas significantfor the TNX
102SL5.6 mggroupv. Placeboat Week12 (p=0.045 MMRM).

It was found that 4.3% of the samplehad an iCAPSV at baselineof X§0 (range44-50). Selectinga

thresholdof CAPS %33 (insteadof the per protocol CAPS #29) at entry resultedin exclusionof all

of these participants,and a total exclusionof about 20% of the AtEasepopulation The primary

analysisvastherefore performedon the CAPS %33 entry subgroup finding MCFBn CAP S for TNX

102 SL5.6 mg wassignificantlygreaterthan Placebaat all timepoints (Weeks2, 4, 8 and 12; Figures
2), and the effect size (ES)at Week 12 was 0.53 (p=0.13, MMRM). For the PTSDxluster subscores,
Week12 comparisonof TNX102 SL5.6 mg and Placeboalsoshowedmoderateeffect sizesfor CAP %S

hyperarousal(ESH.52, p=0.012) andintrusion clusters(ES#8.46, p=0.026).
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Figure 3. Sustained Remission at Both Weeks
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#p=0.08, Odds Ratio 3.01 (0.89, 10.18)

Weeks 8 & 12

*p=0.02, Odds Ratio 4.60 (1.27, 16.66); logistic regression

SustamecRemissiorfrom PTSD
The optimal outcome of treatment is
achievement of remission, a virtually
asymptomatic state. The definition of
remission used in AtEasewas a [ 2@f a

* Diagnosisand Endpoint CAPS Score<11t.
21.10% Remissions more clinicallymeaningfulif it is
sustained In order to look at sustained
remissionin AtEasethe rates of participants
who met remissionstatusat both Week8 and
Week12 were determinedin the CAPS %33
entry subgroup

Asseenin Figure3, 21%o0f the TNX102SL5.6
mg participants met criteria for sustained
remissiornv. 5%of Placebdp=0.02).

33 Sub{(

CONCLESIONS

U Phase 2 clinical investigation established that -INX SL 5.6 mg is the potentially efficacious and
relatively safedose to treat PTSD in a militarglated PTSD population (TNE2 SL 5.6 mg, N=49 v.

Placebo, N=92)

U Relationship between early sleep improvement and Week 12 PTSD recovery supports the
mechanistic hypothesis that improved sleep quality is a mediator ofTIOYSL treatment response

u CAP$ x o aletednhingédas the appropriate entry threshold for Phase 3 studies to confirm
AtEase findings in a larger militarglated PTSD population

U TNX102 SL 5.6 mg treatment resulted in sustained remission between Weeks 8 and 12 in 21% Jpf
participants that was statistically significant relative to Placebo and approximately 4 times the rgfe

of Placebo inthe CARS X 0 O

Sy U NE -1G2 &16 55Ny, deE38 @ Rlécebo, N=77)

1Ky TreiTO¥ 02 SL 5.6 mg was wadllerated with a high completion rate and no A&ated
discontinuations; nordoserelated tongue numbness was common, generally transient, and neve

rated as severe

U Phase 3 clinical investigation of IO SL 5.6 mg in militarglated PTSD is ongoing in the HONOR

Study see Poste#519)
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